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OpllrHHaJIHlI Hay'iHlI pan
TAqHOCT IIPIIKA3A 3EMJbIIIDHIIX OIiJIIIKA Y
nOnPEQHIIM npOcJ)IIJlHMA IDYMCKHX IIYTEBA
113UOll,: Ta'lHOCT npaxasa 3eMJbliWHliX 06JIliKa 3aBHCH 0)1, MCTO)l,e CHHMalML repe-
ua, npntiopa Hancrpyveuara KojHMa ce CHHMa HHaqlillanpaxasa 3CMJbHIllHHX 06-
JIIiKIL 0)1, uauana npuxasa 3CMJbHWHHX 06JIHKa 11 MCTO)l,C panynaa,a 3aBHCH HTatJ-
HOCT oupchaaan,a 3eMJbaHHX Maca. Ayropa y OBOM npanory yxasyjy na YTI1u,aJ
Ta'lHOCm Ha'lliHa npmcaaa 3CMJblilllHliX 06JII1Ka na TatJHOCT onpehaaan.a 3eMJba-
HHX MacaUpH npojexrosan.y lllyMCKHX nyresa.
KJhY'IHe pexu: WyMCKI1 nyTeBI1, nonpexaa npo«pI1JII1, 3eMJbaHe Mace
THE ACCURACY OF LAND FORM PRESENTATION IN FOREST ROAD
CROSS SECTIONS
Abstract: The accuracy ofland form presentation depends on the method ofsur-
veying, equipment and instruments, and on the method ofland form presentation.
The accuracy of soil mass assessment also depends on the presentation and calcu-
lation methods. The authors point to the effect ofland form presentation accuracy
on the accuracy ofsoil mass assessment in forest road design and construction.
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1. YBO,LI;
Ky6arypa 3eMJbaHor Ma:repMja.rra HaMelbeHor sarpazusy TPYna nyra ce pasyna y
TOKY 1I3pMeaztejnor MrJIaBHOr (H3BO~alu<Of) npojexra myMCI<Of nyra Ilpenycnos pa-ry-
aaaa KY6arype seurseje nplIKL13 npaponsax 3eMJbMIIIHlIX o6mma repena na KOMe ce
npojexryje nyr, TaQHOCT npasasanpaponnax 06JIl1Ka repeaa, Tj. 3eMJbMIIIHlIX 06JIlIKa
------
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n:KpeKTHO yrase na Ta'-lHOCT pasyaaaa KY6alYpaMaTepHjarra 0):( 3eMJbe xoje je CaCTaBHH
n:CO TCXHH'-IKC n:OKYMeHTallHje rrpojexra IDyMcKOr nyra.
TeXHH'-IKa ):(OKyMeHTaI.Hja, rropezt KOHClpyKTHBHHX zrerarsa, npopasysa Hzrpyrnx
canpzsaja HCOnXOn:HHX aaHCCMCTaHO yrosapaa,e HH3BOnelhC panosa, Ca):(piKH HTeXHH'-I-
KH OIlHC, CnCllH<!mKalmjy Hnpezmeppanosa KaO Hrrpezrpaayn rponreosa, O):(HOCHO neay
KOIIITalha jen:HHHIlC npomnona (KOn: nyresaje TO 1Ian) ca ):(eTaJbHHM onHCOM CBHX no-
3HllHJa npezrcraarseaaa no TpiKHlliHHM uenaaa Hy ):(OBO.l1>HO TalfHHM KOJIHlfHHaMa. Ilpe-
n:Mep 3CM.I1>aHHX panosa, O):(HOCHO, npopasya Icy6arypc 3CM.I1>aHOr MarCpH.jaJIa, y KOMC ce
rrojeznmapa):(OBH, C063KpOM na TeXHH'IKe H OJIIIITC yCJIOBe aasohea,a, acsasyjy no sp-
ern, KOJIUlfHHU UHaMCHH, rrpencraaisa caCTaBHU zteo npojexrue ):(OKYMeHTalluje If OCHO-
BY aaaspany rrpenpasyaa YKYnHllX 1'poIDKOBa H ):(06~alhe je):(HHH'-IHHX .rponncaa noje-
):(HHHX JI03HllHja paaosa
Crpyxsa H KBaJIUTeTHa oopaaa TeXHUlfKe n:oKyMeHTallHje.Iejezranon: npenycnosa
na asrpaheaa IUyMCKH nyr no CBOjOj $yHKllUjH, 1'CXHHlfKHM H TeXHOJIOlliKlIM xapaxre-
pHCTHKaMa, creneay CHrypHOCI'H U):(pyI'UM napaaerpaua onpaaaa lUlBeCTUIlHOHa yna-
raisa. 3601' roraje 0):( npaaapaor saa-raja mrraae CTpylfHOCTH, saaa,a, UCKYCI'Ba HO):(fO-
BOpHOCTH npojexrae opranasatraje, O):(HOCHonpojeKTaHTa, na H3Pa):(H TeXUH'-IKY ):(0KY-
MeHTallHjy myxrcsnrnyra ca MaKCHMaJIHOM ra-raonrhy.
Ilpojexrna opraaasanaja .Ie ):(y)I(JJa na H3pa):(H TeXHH'-IKY ):(OKYMeHTallUjy npeaa
BmKennM 3aKOHCKHM npOJlHCHMa, a y cxnaay ca rrpamtanmra TeXHHlfKHX HayKa, sozreha
pasyaa 0 HHTepeCHMa aapy-mona, O):(HOCHO HHBeCTHTOpa HeKOHOMH'-IHOCTH npojexrosa-
lha Hasrpamse. no CBOM 06HMY H KBaJIUTCry, TeXHH'-IKa ):(OKYMeHTallHja rpeoay norny-
HOCTH zra ozrrosapa 3aXTeBHMa 1'eXHOJIOIDKe Uexcnnoaranaoae soanennnje myucxor ny-
ray cxnaayca npOCTopHHM mIaHOBHMa, nourryjyha CBe BmKene TCXHH'-IKe JIpOnHCe, HO-
pMaTHBc Hcraaaapae.
Hspuranan JIOCJIa (H3Bo.l)alf panosa).Iey 06aBe3H zta, aa OCHOny H3pa.l)eHe rrpojex-
THC n:OKYMeHTallHje, npa rpaznsa 06jeKTa KOpHCTH onrosapajyhe MaTepHjaJIe H TCXHO-
noraje rpahersaHycnOCTaBH Me.l)yc06ny CHHxpOHH30BaHOCT CBHX zrenosa If $a3anpoje-
KTa, Fnasaa l[JIH H3Bo.l)alfKH npojexar xapaxrepnnre BHCOKa TalfHOCT nnanapaaor 06HMa
Pa):(OBa xoja, carnacao 3aKOHCKHM 0):(pe):(6aMa, rpeoa na 6y):(e ±3%, y O):(HOCY aa CTBapHO
peaJIH30BaHH 06lfM paaosa.
3axreBaHa TalfHOCT aspaae npeznrepa 3eM.I1>aHHX paaosa If lhHXOBe peaJIH33llHjC
ofiasesyje HnpojexraaraHH3BOnalfa paaosa.Hcnyaerse OBe 06aBe3e.Iey $yHKllUJH 1'3'-1-
HOCTH npaxasa 3eMJblflliHHX 06JIHKa aa ocnosy KOjHX ce paxyaajy KY6arype 3CMJbaHOr
MaTepHjarra. Tasaocr npaxasa 06JIHKa seune 3aBHCH 0):( BeJIHKOr 6poja $aKTopaMeny
KOjHMa cy Haj3HalfajmijH:MCTO):( CHHMalha Hnpasynrsaa,a nonaraxa norpecanxaanpezr-
craarsaise 06JIHKa .repeaa, TalfHOCT xopmnheaor npaoopa U HHCTpyMeHaTa KOjHMa ce
CHHMajY Hnpnxynrsajy nenana Hna-raaanpnxaaa3eMJbHIllHHX 06JIHKa, ):(OK TalfHOCT pa-
qyHalhaIcy6arypa sescsaaor MaTepHjaJIa 3aBHCH 0):( MeTO):(e pasyaaa,a, aaxana npasasa
npKpO):(HHX H BeIIITalfKHX nonpesaax npodiana H $a3C rrpojexroaarsa.
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2. OIIlllTH YCJIOBII TAqHOCTII
2.1. Ky6a'1ypa 3eMJballOr MaTepHjaJIa ua WYMC~HMnyreensra
H3pa'-IyHaBalbe aanpenaue 3eMJbaHOr MaTepHjana npnH3PMHanejnax HrnaBHHX
npojexara myMCKHX nyresace najsemhe BpIIIHno BHHKJIepoBoj (Winder) I}>OPMYJ1l1, na
OCHOny rrOBpIIIHua norrpe-raux rrpo<1lHna t<pajlbHX npecexaonroaapajynerrenaon 3CMJhe
11Ibl1XOBOr Me~yco6uor pacrojan.a, a no <POpMyJIH:
V.= F;;Fi+l ./
i [m3], (1)
me cy: Vi- aanpesraua onrosapajyher rena O~ 3eMJbe, O,ll,UOCHO KY6arypa3eMJbaHOr Ma-
repajana z-re neonane nyra, F, u Fi+1 - TIOBpIIIHHe TIorrpe'-IHHX npodmna Kpajlbllx npece-
xa ozrroeapajyher 'rena on 3eMJbe u Ii - pacrojaae nonpesnax npodmna.
Pacrojarse norrpexaax npodmna ce uo611ja KaO pasnaxa cTaUUOUaIKa MepeHllxU3
sapra, npa H3PMHnaejnor npojexra, fUIll MepeHllX ua TepCRY, npampazra rnasnornpo-
JeKTa UIYMCKOr nyra, rraJeIbllXOBa BaJIllJlUO(,'T orrrepehena rpeIIIKOM OBHX Mcpelba,a He
npeacrasnarsea 3eMJbllIIIHllX 06J1HKa. C 06311pOM na TO, MO)l(e ce KOHCraTOBaTll ziaje1'3-
QUOCT onpehasaaa sanpeaaae 3eMJbaUOr srarepnjana Y<pYHlumjll Ta'-IHO(''Tll pasynaaa
nOBpIIIllHa nonpe-max npodiana, OUUOCHO, YlPYHKUlljH Ta'-IHOCTll OJIPeljUBalba H npezt-
crasnaaa JIHHllje repeaa na npodianaaa
2.2. CHHMafbe oMHKa 'repeua y nonpe-umer npOclmJIHMa myMcKHx nyresa
TIllHllja .repeaa aa norrpesnou npotpany (npaponan nonperaa nporpnn) je ,ll,el}>ll-
aacana H1l30M ,ll,eTalhHllX Ta'-IaKa ynpanaax aa ocosnay nyray crauaoaaacaaa Ta'iKaMa.
.lleTaJbne Ta'-I.Ke, na onrosapajyhea rronpe-raoa npodmny, cy ozrpehene XOP1l30HTaJIHllM
soopnaaaraaa(Xli) II H3L{M0PCKOM BllCllHOM (Hi)' KaO BepTHKaIDIOM KOOPJ1llHa-I'OM y on-
nocy na KOT)' repena (Ht).
Y nocrynxy 113pMe anejaor npojexra rnyMcKOr nyra rroneayrexoopaaaare ce
,ll,06Hjajy o-urraaarseu (MepelbeM) aa Tonorpa<l>cKllM nozrnoraaa (sapraaa II nnaHOBH-
M3).Taxaocr xopasotrranae rrpencraae repena aa ronorpa<pcKllMrronnoraua 3aBlfCU on
Ta'-IHOCl'll npencraaisenax reonercsax rasaxa, MCTO,ll,e CHllMalba, HaHOIIIelba ,ll,eUI1MCTa-
pcxe Mpe*C Hreonercxax ra'-IaKa, xapraparsa, KBaJIHTera nprahe xaprnje lUJH nJIaCTH'-I-
He<l>OJIllje, pasuepe nnaaa llT,ll,. Ta-mocr xopmoaranae npencrase ce aspasasa IIOMOhy
raxnocrn IIOJIO:lKaja xapmpannx zrerarsnax rasaxa. Iloxoacajaa rpemxa raxaxa aa rono-
rpalPCI<HM nOUJIOraMa BaH aacerseaax MeCTa ce MO)l(e 113paqyHaTll IIO <P0PMYJIlC
mp == ± O,20.M lmm], (2),
rue je: mp - nonoxajsa Ta'-IHOCT xoopnaaara rasaxa rrpeyserax ca reonercse IIO,ll,JIOre,
0,20 - Ta'-IHOCT o-rarasarsa JlY)1{JI.He pa3MepHHKOM Ii M - llMeHlUIau paauepe xapre HJIll
nnaaa sora KOPllCTllMO.
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Ta'lHOCT BHCHHCKe npeztcraae 3anHCH OLl MeTOLle CHHMaH.a, pacnopena If 6poja
CIIHMJheHHX raxasa, HarHyl'OCTH repena, «apnrpaa,a, HHTepnOJIOBafba 11H3BJIa'lelba IBO··
XHnCH,pasvepe nonnore H eKBHLlHCTaHue. OBa Ta'fHOCTrpeoa zra6YLley CKJI3LlY ca pean-
HHMrrorpeoana y rpaheauaapcrsy, Ha'lHHOMnpojexrosarsa (rpaqraxso, aHaJIHTH'fKO fiJIH
KOM6HHOBaHO), BpCl'OMnpOjCKT3 (maBHH HJIll HLlejHH) H MeTOLlOM mrpamse 06jeKra na
repeny. C 06:mpoM ztaje HeMoryhc 0LIPeLlHTH cjlOpMyJIY aa pasyaaae Ta'IHOCTlIIlCpTH-
KaJIHC npeacrase repena ycsojeaoje zta cpezusa rpCIIIKa OLlpe~HBaIMBHCHHa HCCMC 611"
'I'H seha OLl ~ eKBHLlHCl'aHue.
113p3LlaIJIaBHHX rrpojexra IIIyMCKHX nyreaa ce BpIIIH LlHpeKTHHMrpacapaaeu WI
repeny (Jl,11m h M., 1976). Do OBO] MeTOLlIf CHHM,Uhe IIpHpOLlHHXrronpesnax npodiana
aa repeay ce spmn p3'3JIll'IHfHM HHcTpyMeHTHMa (HHBeJIllp, pasisa-ra H nonpamsasa H
nanouep) on 'lHje Ta'lHOCTH3aBHCH H Ta'lHOCl' rrpnxasa IIpHpOlIHHX nonpe-max npodiana
nyra. CRIIMalhc lIeT3ThHHXTaLIaKa ce 06aBJha yrrpamro na OCOBHHy nyra ca nporpancsor
KOJha KOjHM ce MaTcpHjaJlH3YJY CT,UUlOHa)KHC Ta'lKC Y IIIllpHHH CKCIlJIOJIPIUallIIOHOr
nojaca, KOjH06H'lHO H3110CH 20 m. TOM npwIlfKOM cy zrerarsae Ta'lKe aa oztrosapajyhcn
IIOrrpC'lIlOM npodiany ):{cqlHHHcaHC lIa/J,MopCKOM BHCHHOM (ll;) H pacrojarsea on IIJ)O{~H­
JICKOr ROJM. H;W:MopCKa BMCHHa (if;) ):(CTaJhHe Ta'lRC ua norrpe-mou npodmny CC paayaa
H<J OcHOB)' BHCIIHCKe pa3JIIIKC H3Mel)y KOTC rcpena (Ht) craUHOH3)KHC Ta'lKC, O):(IIOCHO
npo!j>IIJICKOr soua H CHHMJhenc.uCTaJbHC Ta'IKC. AKOJCrepen y nonpesnou npodianyjen-
HOJIlf'lHOr uarnoa, cHHMajy ce xpajn.e Ta'IKCnpapoaaor 1l0rrpC'IHOr rrpoqnura, a y CJIy'Ia-
jy"M3JIOMJhCnOr" repena cHHMajy ce CBC LleTCJhHe Ta'lKCy ROjlIMa ce 06JlMKrepeaaMefba.
2.3. Ilpmcas 06JlHKa 'repeaa y nonpe-rmoa npOlJ>HJlHMa myercrcnx nyreaa
Ha ocnosy nozraraxa npCy3eTHX ca ronorpadicxe nOlIJlOrCHJIll CHHMJhCHIiX aa TC-
peay y oarosapaiyhoj pasaepn (l:100 umr 1:200) ce uprajy npnponna nonpesna npo-
epHJIH. OBaKOnpHKa3aHH 1CMJhHIIIHH 06JIHUMce npraiy y OlIHOCY aa "nHKJip" KOjM aa no-
rrpC'lHOMnpodmny IIICMaTCKlI npencraarsa CTauMoHIDKHy Ta'IKy aa OCOBHIIJi nyra H IhQj
onrosapajyhy KOTyrepeaa. JIeBo HlICCHO on "IIHKllpa" npHpOlIHH 06JlHKrepeaa ce rrpezi-
crann,a JIllIIMjaMa nosyxeaaa H3MC~y ).leTaJhHHX TaqaKa.
DpClICTaBJhCHH npnponaa 06JlHK repeaa je OCHOBa sa nprarse npodmna 1CMJha-
aor rpyna HJIH BCIIIT3'lKOr norrpesnor npO(~HJIa. TeXHH'-IKH eJICMeHTH rpyna nyra nOT-
pC6HM sa rrprarse BCIIIT3'lKHX nonpesaax npoepHJIacy lIecjlHHHcaHH y npOjCKTHOM 33lIa-
TKy: IIIllpHHa nnaayaa nyra, IIIllpHHa KOJIOB03a M6aHKlIHa, IIIllpHHa npomapersa y KpH-
BHHH, HarH6 KOCHlla sacana H ycexa, rrOnpC'IHH Ham6 IIJIaHyMa H 6aUKlIHa, 06.'1HK 01I-
BOlIHHXKaHaJIaII LIP., zroxjeje.uHIIM eJICMeHaT KOjH CC Mefba, a OLl sora 3aBHCH Tun II 06-
JJIlKnonperaor npodmna - ~6MHa yceuarsa, OlIHOCHO BHCMHa aacanaisa. On Ta'lHOCTH
osor eJIeMeHTa BeIIITa'lKOr npodmna IIyTa 3aBHCH H Ta'lHOCTpasynarsa nOBpIIIHHa non-
pC'IHHX npodiana nyra, a TIIMe H Ta'fHOCTKy6mype 3CMJhaHOr MaTepMjaJIa.
Ta'lHOCT H3paqyHaTHX lIoBpIIIHHa norrperanx npodrana 3aBMCH on Ta'lHOCTHMe-
TOlIC pasyaaa,a. Hajseha Ta'fHOCr IIOBpIIIHHa ce lIo6Hja aHaJIllTH'lKHM pa'IYHaIhCM na
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OCHOBY 0P"rHHaJIH"X Mepa (1l3MCpCHllX aa repeay), aenocpenao nouohy rI03HaTllX <pO-
psryna H3 nJIaHHMerpIUc mIll nocpezmo npeso xoopnaaara TaI.JaKa na soarypu <pHrype.
OBaKO cpasyaare nospmaae 6Hhe onrepeheae CaMO rpemxaaa TCpeHCKllX MepClLa. Ko,U
MepClbaycnen KOjHX ce npeY3HMajy nenana caronorpadicse IIO,UJIOrC,UOJIa3e,UO 113pIDKa-
ja rpemxe soje cy Ha'lHlbeHe npmIHKOM xaprnparsa zterarsa, 3aTHM yrnuaj ycyxa (npo-
MeHe 'uHMeH3~jaxaprnje) HJIH rperuxe soje nacrajy on Mero,Ue o,Upel)HBalba IIOBpUIHHe.
360r rora, cyuapaa rpeurxa KO,U npeysaaarsa 1l0,UaTaKa ca ronorparpcse IIOAlIOrC MOlKC
6H'fll sennsa, HapOI.JllTO aKO JC cHTHHja pasuepa nJIaHOBa IIa CC MepCH,e .uy)l(HHa ca nna-
HOBa U pasyuarse IIOBplIIllHa H3 TUX nonaraxa npauersyje ymasnou KO,U IIJIaHOBa xpyn-
HHJe pasuepe II KO,U aspane unejnor npojexra myMcKor nyra
3. nOCTABKA npOI>JIEMA
Ilpn rrpojesroaaay myMCKIIX nyresa rpaca jc ,Uc<pIIHHcaHa aKO cy joj n03HaTH
CJleMeHTH na OCHOBY xojax CC nyr MOlKe npe,UCTaBHTH y onroaapajyhmr npojesnajana.
Ilovenyrn OCHOBHII enesreara cy: yrnosa csperaisa, nonynpesnaua KpHBIIHa, KOTe era-
UHOHaJKHHX TaI.JaKa, HarH6 nnaenere, JIllH~jarepeaa, O,UHOCHO 06JIHK 3CMJblllUTa y 1I0n-
pe'lHHM npo<pHJIHMa HT,U. 3a l.le<pIIHm·llBHY 113Pa.uy npojexra nyra norpeono je, nopen
OCTaJIHX aemoraaa, cpasynaru npenpaxyrrcxy Bpe,UHOCT 3eMJbaHHXpanosa, OBanpenpa-
qyHCKa BpC,UHOCTce )l0611jana OCHOBY cpaI.JyHaTHX Ky6a:rypa 3CMJbaHOr MaTepHj,u;a '~ja
ce aarrpeuana pasyaa aa OCHOBY llOBplIIHHa IlOnpeI.JHHX npotpana H IbllXOBHX Me1jyc06-
HHX pacrojaisa. OCHOBHO nOJIa3HlIITC sa npeztctaarsarse 06JIllKa repena y nonpexaaa
npo<pHJIHMaje Ha.uMOpCKa BHCHHa onrosapajyhe CTaUHOHaJKC - KOTa repena (Ht). Ha oc-
HOBY KOTe .repeaa (Ht) H, aa OCHOBY uarnoa HHBeJICTe, aspaxyaare KOTe HHBeJIeTC (Hn),
paayna ce BHCHHa aacanaaa HJIll .uy6miaycenaisa (h) KaO Pa3JIllKa KOTC HllBCJICTe (fin)
H KoTC repeaa (Ht). C 063upOMztaje KOTa HHBeJIeTC (fin) 'u06HjeHa paI.JyHcKHM nyrea, II
MOlKe ce YCBOjHTHKaO TaI.JHa, BaJIll.!lHO(,'T O,llpel)HBalba .uy6HHe ycenan-a, O.n:HOCHO BHCH-
He aacanarsa (h) npBeHCTBeHO 3aBHCH 0.11 TaI.JHOCTHo.upel)HBalba KOTe .repeaa (Ht).
Ilpencraarsan,e 06JIHKarepena na nonpesaa« npo<pHJIHManyra, a TUMe H yrnuaj
TaI.JHO(''THKOTe repena (Ht) na TaI.JHOCT.uy6HHe yceuarsa, O.n:HOCHO BHCHHe aacanaaa (h)
rpeoa zta 6y.ue y CKJIa.uy ca 3axTCBaHOM Ta'lHOlIIhy, O,UHOCHO caycaojeaosr TOJIepaHUJIjoM
oncrynarsarrpenuepa 3eMJbaHllX pa.uOBa,110 3%. C 063HpOMnaje Ta'lHOCT pacrojaisa H3-
Me~y nOnpeI.JHHX npodmna HpeJIeBaHTaH <paKTop pasyaaaa KOJIH'lHHe 3eMJbaHHXpanosa
TaI.JHOCT nOBplIIHHe 1I0npeI.JHHX npodmna TPe6a pasyaara ca llCTOM TOJIepaHuIUoM 0.11-
(,'T)'IIalba,110 3%,
4. METO)l, PAM
Y KOjOj MepH YTHlJe Ta'IHOCT K()Te repena (Ht) na TaI.JHOCT,ll06HjaIba BHCHRe aa-
canarsa, OIUlOCHO .uy6HHe yceuaisa (h), rj. aa nOBplIIHHY nonpexaor npodiana (F) Y3
95EOf'~aH Credianoaah, BCJlHMHJl AJICKCHh
Hn
h
b ------.--.. --
IlL
CmfK3 1. Paxvuan,e rroupmane 1I0npC'lHOf' npodmna nyra aa OCHOBy panue KOTC (h) H cpeau.e
11I1HllJC (b)
Figure 1. Calculation ofroad cross section area based on point (II) and mid line (b)
ycsojeay TOJIepaHJ-lHjy nospuraae, MO)f(e ce ,LJ;0611TO ,LJ;o<jlepeHuupalbeM (POPMYJlC sa 03-
paxynasaae nOBpWOHe rrorrpexnor rrpodiana(F).
Kao HajjC)[HOCTaBHHjH npaaep paqyHalba rrospuraae nonpe-mor npotpnna (F)
MO)f(C ce Y3eTH cJJ.Yqaj 'IHCTOI' ycexa HJIO qO"'Tor aacnna (CJIHKa 1) KOjH je y nOI1.pe'lHOM
npodmny 06JIHKa rpanesa, sa yjenaaxenn norrpe-nm Ha:m6 repeua zto 10% ua qIfI,lBOj
IIIupHHH excrrponpajanaonor nojaca. AKO ce O,LJ;pe,LJ;H J-\Y)KlIHa cpeznse JUIHHjC (b) HLlY-
6HHa ycenaisa, O,llHOCHO BHCHHa uacnnarsa (h), oaaa ce nOBpIIIHHa YCCKa, O,llHOCHO na-
cnna MO)f(e H3paqyHaTH no <jlOpMyJIH:
8F=h·8b+b·8h [m2], (3)
meje b - cpeznsa JIOHHja nonpesaor npodmnao6J1HKa rpanesa, xoja ce MmKe ,ll06IfIH ca
ra-mcrrrhy 011 0,5%.
.llu<jlepeHuupalbeM <jloPMYJIe (3), ,l106Hja ce:
~=~+~ ~
HJIH Y peJIaTHBHOM 06JIHKY
ozrasne ce ,ll06Hja
8h = 01' _ Db = _3__ 0,5
h l' b 100 100
(5)
Dh=2,5%·h=mh. (6)
Y P3.llY je zrarrrpmrep pasyaarsa Bpe,llHOCTH anconyrne rpenrxe onpehaaaaa BH-
CHHe aacanarsa,O,llHOCHO AY6HHe ycenarsa(h) y onaocy na ycsojeay rpenrsy pasynarsa
nOBpIIIHHe nonpesaor npodiana aa IIIYMCKOM nyry. Osaj npauepje THIICKH Haa OCHOBY
iserace MO)l(e Hsanpyre cmyanaje npencrasrrrn TaqHOCT npasaaa 3eMJbHllIHHX o6J1HKa
KO,ll npojexrosaa.a 0 npaxasa nonpesnax npodmna lIlyMCKHX nyresa. Kao rrpmrep je
Y3eT nonpexna nporpnnaa CTaUHOH(J)f(ll 0+692,34 nyra.Kannja (ozrerserse 220) - .IJ:eBo-
jaxxa 6yHap" ,[ly)l(HHe 2,177 km, npojexroaan y .IJ:eJIH6JIaTcKoj rrenrsapa, KOjOM rasnyje
wr"EaHaT"-Ilaaxeso, a CHHMalbe HH3PMY npojexrne ,ll0KYMeHTauHje je YPMHO HH-
CTlI1}'T saIIIYMapcfBoill"Cp6HjaIIIyMe" (CTe<jlaHoBHn E, 06pa,LJ;OBHn A., 2(01).
96Ta'lHOCT npaxasa 3eMJbHIIIHHX 06JIHKa y nonpexaaa npoljmJIHMa IIIyMCKHX nyreaa
5. PE3YJITATM " ,UMCKYCMJA
Ilonpexaa npOtlJIDI nyra "KaIIHja (onerseae 220) - )leBoja'IKH 6yHap" .uy)lGlHe
2,177 km aa CTaUHOH1l)Kl{ 0+692,34 npencrasrseaje na CJIHUH 2.
Ha nonpexama npotpanmra IIIYMCKHX nyresa ce, nopenIlpHpO)J;HOr 06JlHKa repe-
na H3eMJbaHOr .rpynanyra, npencraaisa H6poj nonpesnor npodmna,03HaKa cranaona-
~, nOBPIllHHa ycexa HHaCHIla, eBeHTYaJIHa nmpaaa npoumpetsa KOJIOB03a nyra, ));y6H-
aaycenatsa, O));HOCHO BHCHHa aacnnaaa1'3B. panna KOTa, xareropnja repeaa 0):( xoje sa-
sace 06JIHUH O):(BO));HHX KaHaJIa HHarn6HKOCHHa ycexa HHaCHITa, KaO H):(e6JbHHa KOJIO-
B033 C 063HpOM naje OCHOB sapasyaaae 1'a'IHe IlOBpUIHHe nonpe-raax npoqmna sepo-
));OCTOjHO npencraarsea npRpO));HH 06JIHK repena y nonpesaoa npoqmny TO 0):( lberoBe
Ta'IHOCTH 3aBHCH Ta'IHOC1' pasynaaa KY6mypa3eMJbaHOr MaTepHjana.
C 063RpOM na cy CBH eJIeMeHTH nonpesaor npoqmna yaanpen 3a,I(aTH H HeMajy
yranaia aa 1'a'IHOCT nospnraae nonpesaor npotpananyra, ana ceje));HHO Melba.uy6HHa
ycenarsa, O));HOCHO BHCHHa nacnnarsa (h) 0)); npoipana ));0 npotpnna, 0)); lbeHe Ta'IHOCTH
3aBHCH Ta'IHOCT pasyaaua I10BpmHHe nonpesaor npotpana,O));HOCHO Tll'IHOCT pasyaarsa
Ky6aTYpe 3eMJbaHOr MaTepHjana. Ha BaJIH)J;HOCT onpehnsaaa .uy6uHe yceuarsa, O,lUlOCHO
BHCHHe HaCHI13lba (h) y aajsehoj MepH Y1'H'Ie Ta'IHOC1' o)J;pe1)HB3lba KOTe repeaa (Ht) CTa-
UHOHIDKHe Ta'IKe nyra, rj. npoueaa .uy6HHeyceuaaa, O));HOCHO BHCHHe aacanaaa(oh)je
YWUKUHjH rpeurse onpehasaaa KOTe repena (Ht), 6IDIO naje OHa npeysera caT0I10rpa-
<pCKe nO));JIOre UJIH aasenaaa aa 'repeny.
Ilpeztcraarsaa,e 06JIUKa repeaa na nonpenraa npotlJIDIHMa nyra, a1'HMe Hyrnnaj
Ta'IHOCTH KOTe repeaa (Ht) aa 1'a'IHOCT.uy6HHe yceuarsa,O));HOCHO BHCHHe nacanarsa(h)
rpefia na 6y.ue y CKJIa.uy ca 3axTeBaHOM 1'a'IHOmOy, OMOCHO caycsojeaosr TOJIepaHUHjO:M
oncrynaaa npeznrepa 3eMJbaHHX PaJJ:oBa));O 3%.
4,37 r
Pei\HH 6poj: 29-T9/SK9
Passsepa: 1:100
CTaUHOHlIlKa: 0+692,34
Iloapurauaycexa: 5,38 m2
Iloapnnnra nacana: 0,00 m2
IlIHpHHa nponiapeIba: 0,00 m
Panna KOTa:- 0,53 m
Kareropaja repena: III
]le6JbHHa KOJIOB03a: 0,3 m
Ham6 xocsae ycexa: 1:I.
I1ll4 :~ 4,853 1
" Ham 6 KocHHeHaCHua:1.:1,5
<"'" -,------,----.J':J=-:~~31 I __., ~/
'. '" / L__. I -,
123 -, :-/ 1,9
, ~~~L~ 3 ..I.. 1 .. IO'~I£,5IY
CJlHKa 2. Ilonpenua nporpan nyu na CTaUHOHa)lG\ 0+692,34
Figure 2 Road cross section at the station 0+692.34
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AKO HCKOPHCTHMO npaaep npasasaa aa CJIHUH 2, MO:>KeMO H3paqyHaTH anconyr-
uy rpemxy ,lfj'6HHe ycenarsa, soja je y cxnany ca ycsojeaoa TOJIepaHUlIjoM oacrynarsa
npemrepa 3eMJLaJUlX panosa ±3%. Ilpeuanonpesaou npo<lJHJIY npeacraan.errou aa CJIII-
UlI 2, ay CKJIal-{y ca npopasyaoa II l-{0611jeHoM <lJOPMYJIOM (6), a sah=O,53 m II mh=2,5%,
l-{o6l1ja ce:
8h=1,325 em. (7)
Y <lJYHKUlIjll ycsojeae TaqHOCTII KOJIlIqllHe 3eMJ:baHlIX PaJJ:OBa, Ol-{HOCHO syfiarype
3eMJbaHOr MaTeplljanaje 1I360p srerone CHIIMaIha H npaeynrsarea nonarasa uOTpe6HI1X
sa npezrcraarsaae 06JIHKa repena, H360p HHCTpYMeHara sa CHHMaIhe H m60p Ha~Ha
npaxasa 3eMJbIlIJIHIIX o6JlHKa,
6. 3AKJhYQAK
TaqHOCT npnxaaa 3eMJbHIJIHHX o6JIl1Ka HMa yrnuaj aa TaqHOCT llOBpIJIHHe norrpe-
'ffiIlX npoqmna IJIYMCKHX nyresa, Ol-{HOCHO aa TaqHOCT KY6aTYpe 3eMJbaHOr Mareplljaml
KaO OCHOBe sapasyaaa,e rrpenaepa 3eMJbaHlIX pMOBanpa npojexrosaay IJIYMCKIIX ny-
'rena. Ilpeacraarsaae npapozmor 06JIlIKa 3eMJbllllITa y IJIlIpllHH nojaca soja 3aY3HMa
rpaca nyra y norrpesnoa npO<lJIIJIY 3aBlICH on BaJIll,llHOCTII ,l106HjeHe HMMopcKeBHCHHe
CTaUllOHIDKHe rasxe - KOTe TepeHa (Ht) H Ha)lMOpcKHX BIICIIHa ,lleTaJbHIIX raxaxa (H).
TaqHOCT Ha,llMOpCKHX BIICIIHa CTaullOHIDKHIIX Hzrerarsaax rasaxa jeY<lJyHKUHjll
osynaaa yCJIOBHe TaqHOCTH UOBpIJIHHe norrpesaax npodiana, a CaMHM TIIMH <lJyHKUlIjH
osysarsa TaqHOCTH pasyaarsa 3eMJbaHllX Maca.
YCJIOBJbeHa, rj. npezrxozmo YTBp~eHa, TaqHOCT o.upe~IIBaH>a HMMOPCKllX BIICHHa
,lleTaJLHIIX raxaxajey recaoj Be3H ca MeTOJlOM CHIIMaIha II npnxynrsaaa nonarasa nOT-
pe6HlIX sanpencraanarse 06JIlIKa .repeaaII H360pIIHCTpYMeHaTa sa CHHMaIhe. MeTOJJ:a
CHIIMaH>aje nosesaaacanpenxonnononeaouTaqHOCTII pesynrara MepeH>a, acaMHM TlIM
II ca <lJa30M npojexroaarsa - lI,llejHIIIIJIII maBHIInpojexar, Ha OCHOny rora MO:>Ke ce KOH-
CTaTOBaTII zraje o.upe~IIBaH>e Ha,llMOpCKHX BHCHHa CTaUllOHIDKHlIx H,lleTaJbHIIX ra-raxasa
npaponaaanonpesaaa npo<lJHJIlIMa KOjHMa ce npencrasnajy 06JIl1Ul13eMJbHllITa Y <lJyH-
.KI(lIjH <lJa3e rrpojercroaaaa IJIYMCKOr nyra,
C 063l1pOM na KOMllJIeKCHOCT npooneuaraxe TaqHOCTH MeTO,lla onpehasaaa KOTa
repeaa HKOTa nerazsnax TaqaKa, 6HJlO UpeY3l1MaIheM ca xapre, 6HJIO CHHMaIheMHa repe-
ay, mrraa,e H360pa MeTo.n:e onpehaaaaa KOTa repena l-{eTaJbHHX rasaxa saonrosapajyhe
YCJIOBJbeHe TaqHOCTH, KaO H H>HXOBa sesa ca <lJa3aMa npojexroaarsa UIyMCKHX nyresa
rpefia peIJIaBaTH y ,llaJbHM HCTpa:>Kl1BaH>HMa.
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Bogdan Stefanovic
Velimir Aleksic
THE ACCURACY OF LAND FORM PRESENTATION IN ,FOREST
ROAD CROSS SECTIONS
Summary
Accurate presentation of natural land forms directly affects the accuracy of earth volume
calculation, the component oftechnical documentation ofthe forest road master project. Consistent
10 legal provisions, forest road master project is characterised by high accuracy of the planned
scope ofworks compared to the realised scope ofworks, which should amount to ±3%.
The volume of earth material is calculated based on the road cross-sectional area and the
distance between the cross sections. The accuracy ofthe area ofcross sections depends on the ac-
curacy ofland form presentation.
Accurate presentation ofnatural land forms depends on a great number offactors, the most
significant ofwhich are the methods ofsurveying and acquisition ofdata necessary for land form
presentation, preciseness of equipment and instruments used in surveying and acquisition ofdata,
and the method of land form presentation, The accuracy ofearth material volume calculation de-
pends on the method ofcomputation, method ofpresentationofnatural and artificial cross sections,
and the phase ofdesign. The presentation ofnatural land form in the width occupied by roadway
cross section depends on the validity ofthe obtained station point elevation (Ht) and the elevations
ofdetailed points (Hi)'
A relevant factor ofthe accuracy ofcross sectional area, compared to its other elements, is
the accuracy ofthe depthofcut or the height offill (h) which should agree with the required accu-
racy, i.e. the adopted tolerance ofthe earthwork bill ofquantities deviation up to 3%.
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